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Summary - MorphologicaJ and morphomenical characters of six isolates of Pralyienchus vulnus, from Europe and America were
srudied. Sorne differences were found in relation to morphoJogical characters (structure of the post uterine sac, shape of spermathe-
ca and width of lateral fields). Significant differences in ail morphometricaJ characters (except ratio « m,,) were detected among
isolates. An analysis of canonical correlations suggests that the relationships among isola tes could be influenced by their geographical
origine and/or hosts.
Résumé - AnalY8e comparative des caractères morphologique8 et morphométrique8 cU! six i801ats de Pratylenchus
vulnus Allen &Jensen, 1951 (Nemata : Tylenchida). - Six populations de Pralyienchus vulnus Allen &Jensen, 1951 provenant
d'Europe et d'Amérique ont été analysées du point de vue morphologique et morphométrique. Certaines différences ont été
observées pour quelques caractères morphologiques (strucrure du sac post-vulvaire, forme de la spermathèque, largeur des champs
latéraux). Par contre, des différences significatives concernant tous les caractères morphométriques (excepté le rapport « m 1» ont été
constatées entre les populations. Une analyse de corrélation canonique montre que les relations entre populations pourraient être
fonction de leur origine géographique er/ou de leur plante hôte.
Key-words : Pralyienchus vulnus, taxonomy, morphology, morphometrics.
Recent studies have shown that different isolates of
the root-lesion nematode Pralylenchus vulnus exhibit
different behaviours when on the same host and that the
possibility of the existence of different pathotypes can-
not be discarded (Pinochet el al., 1993).
As different isolates could present different problems,
the knowledge of the particular characteristics of those
isolates and their variabiJity is especially interesting.
Recently, eight isolates of P. vulnus from two different
geographic areas (Europe and America) were studied in
relation to their pathogenicity, reproductive potential
and genetic variability (Pinochet el al., 1993,1994).
The objective of this research was to characterize the
morphology and morphometrics of six of these isolates
of P. vulnus.
Materials and methods
Six isolates of P. vulnus from different geographic
origin and hosts were studied : Pv RO-S (Spain, Barce-
lona, associated with Rosa multiflora); Pv AP-S (Spain,
Gerona, associated with Malus silvestris); Pv AT-F
(France, Antibes, associated with Pnmus armeniaca); Pv
U-UK (England, locality and host unknown); Pv WA-A
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(Argentina, Côrdoba, associated withJuglans regia) and
Pv WA-U (USA, Idaho, associated with Juglans regia).
Nematodes were extracted from soil or roots and
reared monoxenically on carrot disk cultures (Moody el
al., 1973). Once established, cultures were kept in an
incubator at 23-24 oC for six months. Specimens from
each isolate were recovered from stock cultures, fixed
(Netscher & Seinhorst, 1969) and transferred to an-
hydrous glycerin (Seinhorst, 1959).
Measurements and drawings were made with a cam-
era lucida.
The morphometrical characters used are those nor-
maUy considered for species identification. The foUow-
ing statistics for each character from different isolates
were considered : mean, standard deviation, range and
coefficient of variation. The differences between isolates
for each character were studied by an analysis of var-
iance taking into account the following factors: isolate
(considering aU of the male and female characters), sex,
and interaction between sex and isolate (considering
only the characters that are common to both sexes).
A multivariate analysis of canonical correlations was
used to study the relationships between sets of variables
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Fig. 1. Pratylenchus vulnus Allen & Jensen, 1951. Female. A-
C: Spermalheca (laieraI view); D - G: Vulvar region and pOsl
vulvar sac (laieraI view); H - Q: Tail (laleml view).
(Gnanadesikan, 1977) for those characters in which sig-
nificant differences were obtained between populations
in the analysis of variance.
Results
MORPHOLOGICAL CHARACTERS
Most of the morphological characters observed agree
with those defining the species (Allen & Jensen, 1951;
Sher & Allen, 1953; Loof, 1960; Roman & Hirschmann,
1969; Corbett, 1974; Doucet, 1988; Mizukubo, 1990),
except : the post uterine sac without cellular structure,
which is not in agreement with what has been reported
for other populations (Allen & Jensen, 1951 ; Corbett,
1974; Mizukubo, 1990); the inner band of lateral fields,
in a few cases, is wider than the external bands instead of
being the same width or narrower (Corbett, 1974); the
spermatheca, sometimes rounded to elongate-oblong
instead of only oblong (Corbett, 1974).
MEASUREMENTS
See Tables 1 and 2.
Discussion
The present study was made using specimens reared
in the same media (calTOt tissue) and subjected to ho-
mogeneous and controlled conditions. This aUows de-
terrn.ining that any observed differences depend only on
intrinsic factors for each isolate.
No appreciable differences were found between the
six isolates of P. vulnus with regard to morphological
characters in both females and males. For certain char-
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acters, variations were observed which had no relation to
a particular population (such as the shape and crenation
of the female tail terminus). Such variability is frequent
among species of the genus Pralylenchus, although there
is no existing information suggesting that they could be
used to distinguishing populations of the same species
(Tarte & Mai, 1976 Q) b). However, it does allow species
differentiation (Mizukubo, 1990).
The morphological characters evaluated in each iso-
late showed different degrees of variability. The most
variable character was the tail terminus in females, rang-
ing from smooth to crenate and digitate, and from coni-
cal pointed to rounded. This pronounced variability has
been reported in specimens within a population (Roman
& Hirschmann, 1969; Mizukubo, 1990). None of the
tail forms observed in the studied populations can be
considered to be characteristic of a given isolate.
Certain morphometrical characters show differences
with the values given by other authors (Allen & Jensen,
1951; Sher & Allen, 1953; Loof, 1960; Roman &
Hirschmann, 1969; Corbett, 1964; Doucet, 1988; Fre-
derick & Tarjan, 1989; Mizukubo, 1990). The ranges
observed are : narrow than those known (females and
males (l body length '): 0.51 - 0.86 mm and 0.45 -
0.64 mm vs 0.46 - 0.91 mm and 0.46 - 0.73 mm;
({ Stylet length ,): 14 - 17 f-lm vs 14 - 19 f-lm and 13 -
16 f-lm vs 13 - 18 f-lm respectively; (, post vulvar sac
length » : 1.5 to 1.8 vulval body width vs 2 vulval body
width); wider than those known (! ratio a ') of females
and males: 19.67 - 40.35 vs 26.6 - 39.5 and 21.92 -
39.37 vs 28 - 39 respectively; (' ratio V » : 76 - 85 vs 78 -
84.1; ('ratio C,) of males: 17.30 - 26.52 vs 17.50 -
29.40); in other cases, only one of the limits of the range
varies (lower limit of females and males (l ratio b }) : 5.73
- 8.34 vs 5.3 -7.7 respectively) or both limits show slight
differences with respect to the known values (female
({ ratio c» : 17.85 - 31.09 vs 14.2 - 27.7). On the other
hand, the USA isolate (Pv W A-U) has slighùy higher
values for most of the characters.
The morphometrical characters showed differences
among isolates. The variability of the evaluated charac-
ters can differ depending on sex and isolate. Specimens
from isolate Pv RO-S showed the lowest CV for the
majority of the characters whereas isolate Pv W A-A had
the highest values.
The lowest CV correspond to (' V ratio ') and ({ Stylet
length ') measurements in ail female isolates. The CV are
in general higher in males than in females. The con-
stancy of the character (' conus length ') for the isolates
Pv RO-S, Pv AP-S and Pv AT-F is remarkable. Along
with ({ Stylet length '), it shows the lowest CV values.
The analysis of variance shows significant differences
for ail the characters (P < 0.01), except for ratio ({ m,).
For a group of characters common to both sexes (body
length, body diameter, ratio (' a ,), distance from anterior
end to nerve ring, to valve of median bulb, and to excre-
tory pore, oesophageal length, conus length, distance
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Table 1. Measuremenls offemales ofsix isolales of Pra tylenchus vulnus (n = 20).
Charaeter PvRO-S PvAP-S PvAT-F PvU-OK PvWA-A PvWA-U
Body length (mm) 0.65 tO.03 0.67 t 004 0.63 tO.04 0.66 ±0.04 0.61± 0.06 0.73± 0.05
(059-0.71) (0.61-0.76) (0.56-0.71) (058-072) (051-0.75) (0.63-0.86)
4.01 5.98 6.86 6.25 9.30 6.69
Body diameter 22.00 t 1.35 22.00n05 20.00 t 2.61 20.00 t 2.05 25.00 t 3.29 29.00 ±3.63
(19.00-24.00) (18.00-26.00) (16.00-24.00) (17.00-26.00) (20.00-31.00) (24.00-38.00)
6.27 9.36 12.74 10.12 13.03 12.36
30.06 t 1.95 30.60 ±2.37 31.30 t 3.58 32.68 t 2.63 2451 t 2.27 25.19t2.39
(26.69-35.21) (25.81-34.45) (26.77-40.35) (27.69-37.36) (19.67-28.69) (20.81-30.00)
6.47 7.73 11.44 8.04 9.26 9.48
Distance from anterior end 90.00t5.14 97.00 t 5.82 93.00 t 4.88 91.00 t 4.04 89.00 t 7.62 100.00 t 6.11
to oesophago·intestinalvalve (83.00-103.0) (86.00-108.0) (86.00-101.0) (84.00-101.0) (76.00-109.0) (91.00-118.0)
5.69 6.01 5.24 4.42 8.55 6.12
b 7.18tO.48 6.88 t 0.30 6.76 t 0.42 7.221 0.37 6.86 t 0.57 7.38 t 0.59
(6.11-801) (6.21-7.49) (6.07-7.62) (6.51-8.00) (5.73-8.21) (6.35-8.34)
6.69 4.41 6.20 5.08 8.31 7.95
Distance from anterior end to nerve ring 73.00 ±3.83 79.00±4.12 74.00 t 4.33 73.00 ±3.46 73.50 t 3.97 82.00t 556
(66.00-81.00) (71.00-86.00) (65.00-8100) (69.00-82.00) (67.00-83.00) (74.00-99.00)
5.28 5.20 5.83 4.74 5.40 6.77
Distance from anterior end to valve 59.00 t 3.25 6400 ±3.80 61.00 t 4.20 61.00 ±3.32 61.00 ±3.95 66.00 t 5.95
of median bulb (54.00-64.00) (57.00-71.00) (54.00-68.00) (57.00-69.00) (57.00-71.00) (5800-86.00)
5.47 5.92 6.88 5.47 6.48 9.01
M.B. 47.13 t 2.46 45.68 t 1.71 46.73 ±3.93 47.01 t 2.58 46.52t 557 48.84 ±4.22
(43.21-52.89) (41.78-47.55) (41.00-57.62) (41.91-52.89) (31.60-54.23) (42.75-57.02)
5.23 3.75 8.41 5.48 11.98 8.63
Distance from anterior end to excrelory pore 90.00t4.08 99.00 ±5.16 92.00t6.65 94.00 t 4.42 91.00 ±6.43 99.00 ±7.02
(82.00-100.0) (89.00-111.0) (79.00-102.0) (86.00-104.0) (79.00-1040) (86.00-121.0)
454 5.20 7.27 4.68 7.07 7.10
Oesophageallengtb 126.00 ±5.03 140.00 ±7.91 131.00t 9.05 129.0015.79 134.00± 2224 133.00 t 9.68
(121.0-136.0) (121.0-154.0) (118.0-150.0) (118.0-139.0) (114.0-193.0) (110.0-1480)
3.99 5.63 690 4.49 16.65 7.28
b' 5.2310.47 4.76 ±0.25 4.84 ±0.36 5.11 tO.30 463 ±0.54 5.54 t 0.49
(4.47-6.89) (4.27-5.21) (4.36-5.93) (4.48-5.61) (3.31-5.36) (4.75-6.71)
8.97 5.30 7.51 5.91 11.57 8.76
Stylet length 15.00±0.6O 15.00 ±064 15.00 t 055 15.00 t 0.64 15.00 ±0.62 16.00 t 0.52
(14.00-16.00) (14.00-16.00) (14.00-16.00) (14.00-16.00) (14.00-16.00) (15.00-17.00)
3.88 4.30 3.73 4.24 4.05 3.31
Conus length 8.00tO.49 7.00 ±0.44 7.00 t 0.31 7.00 t 0.41 7.00 t 0.45 8.00 t 0.44
(7.00-8.00) (7.00-8.00) (7.00-8.00) (7.00-8.00) (7.00-8.00) (7.00-9.00)
6.40 6.13 4.34 5.70 6.04 5.59
m 49.66 ±2.40 48.56 ±2.79 47.99 ±2.49 47.73± 2.79 48.66 ±2.00 49.57 ±3.21
(46.66-53.33) (43.75-54.14) (43.75-53.33) (43.75-53.33) (46.60-53.30) (43.75-60.00)
4.82 5.75 5.19 5.84 4.10 6.47
0 16.28± 1.89 16.80 ±0.72 18.40 ±2.97 18.42 ±3.23 16.55 ±0.33 15.831 0.53
(12.51-20.01) (15.62-17.85) (15.62-27.66) (15.62-26.66) (15.62-16.66) (14.70-1666)
11.63 4.30 16.12 17.54 1.98 3.35
V 79.95 ±0.94 81.50 ± 1.10 81.50±2.12 81.30 ± 1.30 79.80± 1.96 81.oo± 1.41
(78.00-81.00) (79.00-84.00) (76.00-85.00) (79.00-83.00) (76.00-83.00) (78.00-84.00)
1.18 1.35 2.60 1.60 2.46 1.75
Taillength 31.00 ±2.40 30.00H28 28.00 ±3.34 29.00 ±2.32 29.00 ±2.88 31.00 ±2.86
(27.00-37.00) (24.00-3600) (22.00-35.00) (25.00-33.00) (23.00-34.00) (24.00-36.00)
7.78 11.18 12.23 7.97 9.99 9.21
21.10 ± 1.36 22.90 ±2.21 23.73 ±3.24 22.06 ± 1.92 21.26±2.16 23.73 ±2.04
(18.97-23.81) (20.02-28.03) (17.85-31.09) (19.06-2555) (18.78-26.78) (19.16-26.78)
6.45 9.63 13.63 8.52 10.14 8.58
Body diarneter at anus 13.00 ± 1.25 13.00 H29 12.00±1.17 12.00H02 15.00 ± 1.46 14.00± 1.47
(12.00-16.00) (11.00-15.00) (11.00-15.00) (10.00-14.00) (12.00-17.00) (11.00-16.00)
9.56 9.88 9.42 8.44 9.97 10.67
c' 2.37± 0.24 2.25 t 0.30 2.20 ±0.36 2.36 ±0.22 1.98 ±0.22 2.27 t 0.24
(1.87-2.84) (1.76-3.01) (1.46-2.91) (2.00-2.90) (1.64-2.46) (1.93-2.91)
9.99 13.52 16.12 9.34 10.97 10.60
Post vulvar sac length 37.00 ±2.89 32.00 ±3.28 31.00±3.69 36.00 ±3.49 40.00±4.78 43.0014.83
(31.00-42.00) (27.00-39.00) (22.00-39.00) (29.00-43.00) (32.00-46.00) (32.00-53.00)
7.91 10.15 11.93 9.77 11.84 11.35
Distance from vulva to anus 93.00 ±7.08 88.00±8.96 85.50 ±14.46 90.00 ± 10.28 95.00 ± 14.54 104.00 ±9.12
(83.00-106.0) (67.00-105.0) (63.00-125.0) (76.00-115.0) (74.00-130.0) (90.00-126.0)
7.65 10.16 16.92 11.43 15.36 8.75
Tail annules 27.00 ± 1.54 27.00 ±3.61 25.00 ±2.89 26.00 ±2.75 23.0±2.41 25.00 ±2.06
(24.00-30.00) (21.00-34.00) (19.00-29.00) (20.00-31.00) (19.00-29.00) (20.00-27.00)
5.71 13.17 11.59 10.54 10.41 8.35
AJJ measurements are in fA-m, except body length. The measurements are given as : arirhmetic mean ± standard deviation, (minimwn - maximwn) and
coefficient of variation.
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Table 2. Measurements of males of six isolates ofPratylenchus vulnus (n = 20).
Charncler Pv RO-S Pv AP-S Pv AT-F PvU-UK PvWA-A PvWA-U
80dy length (mm) 0.60t 0.03 0.5510.02 0.54 t 0.03 0.60tO.03 0.50 t 0.03 0.571 0.02
(0.55-0.64) (0.51-0.61) (0.48-0.60) (0.56-064) (0.45-056) (0.52-0.61)
4.26 4.34 5.61 4.28 6.55 4.26
80dy diarneter 19.00 t 1.06 17.00t 105 17.00 ±1.03 17.00t097 18.00 t 1.38 19.00 t 0.93
(17.00-21.00) (15.00-19.00) (15.00-19.00) (16.00-19.00) (16.00-22.00) (17.00-2100)
5.50 6.20 6.17 5.60 7.80 5.00
3067 t 2.61 32.54 t 220 32.89 t 2.15 35.07 t 2.29 28.27 ±2.37 30.62t 1.76
(2l.92-3384) (28.57-37.75) (29.93-36.62) (30.52-39.37) (24.51-32.94) (27.36-34.11)
8.50 6.76 6.54 6.54 8.39 5.74
Distance from anterior end 8700 H85 90.00 t4.50 89.00 H71 90.00 t 3.55 86.00 t 5.23 88.00 t 5.20
ta oesophago-intestinal valve (79.00·92.00) (80.00-97.00) (82.00-96.00) (86.00-97.00) (77.00-97.00) (8l.00-97.oo)
4.43 4.98 4.19 3.96 6.11 5.90
b 6.91 tO.44 6.10tO.37 6.16tO.34 6.75 t 0.42 5.83±0.41 6.49 t 0.50
(6.26-7.84) (5.58-7.01) (5.58-6.78) (6.08-7.44) (5.17-6.87) (5.65-7.28)
6.44 6.11 5.50 6.22 7.01 7.76
Distance from anterior end ta nerve ring 70.00 ±l34 7l.00 ±l85 68.00 t 2.92 70.00 ±l41 66.00 ±l29 72.001426
(63.00-75.00) (62.00-76.00) (62.00-73.00) (65.00-76.00) (6l.00-76.00) (64.00-80.00)
4.79 5.43 4.29 4.88 4.99 5.95
Distance from amerior end ta valve 57.00 t 3.51 58.00 ±3.58 56.00 t 2.80 58.00HIO 55.00 ±3.76 58.00 t 4.31
of median bulb (50.00~1.00) (50.00-64.00) (50.00-6l.00) (54.00-6400) (50.00-6400) (52.00-68.00)
6.13 6.15 4.99 5.35 6.79 7.46
M.B. 41.46 t 2.69 48.03±3.27 4721 t 2.36 49.04 t 1.86 49.551 2.41 5l.00 H89
(43.21-5169) (42.37-57.65) (43.18-50.46) (47.10-53.50) (4504-5481) (45.58-61.81)
5.68 6.82 5.00 3.79 4.86 7.63
Distance from amerior end ta excretory pore 88.00 ±l41 82.00 t 4.72 82.00 t4.25 86.00 t 3.33 78.00t 6.10 86.00H62
(7900-93.00) (75.00-96.00) (75.00-89.00) (79.00-93.00) (6800-9500) (79.oo-9l.00)
3.90 5.76 5.20 3.89 7.80 4.23
Oesophageallength 12l.00 ±3.96 12l.00 ±4.77 119.00 t6.31 118.00t433 112.oot7.14 133.00 ±5.99
(114.0-125.0) (11l.0-129.0) (107.0-132.0) (1 1l.0-125.0) (104.0-128.0) (103.0-124.0)
3.29 3.93 5.30 3.67 6.37 5.30
b' 4.97 t 0.25 4.54 t 0.22 4.58tO.19 5.11 tO.31 4.46 ±0.28 5.05 t 0.25
(4.51-5.64) (4.06-4.99) (4.24-5.03) (4.71-5.67) (3.92-5.14) (4.56-5.51)
5'.09 4.87 4.23 6.07 6.28 4.96
Stylet length 14.00 ±0.60 14.00tO.31 14.00 t 0.47 14.00tO.60 14.00 t 0.49 15.00 t 0.67
(13.00-15.00) (13.00-14.00) (13.00-14.00) (14.00-16.00) (14.00-15.00) (14.00-16.00)
4.19 2.21 3.43 4.15 3.41 4.52
Conus length 7.00tO.00 7.00 t 0.00 7.00 t 0.00 7.00tO.31 7.00 t 0.41 7.00tO.41
(7.00-7.00) (7.00-7.00) (7.00-7.00) (7.00-8.00) (6.00-8.00) (7.00-8.00)
0.00 0.00 0.00 4.34 5.92 5.70
m 48.52 t 2.09 50.38 t 1.18 51.15tl.81 49.33± l.75 48.64 ±l20 48.52± 2.49
(46.66-53.84) (50.00-53.84) (50.00-53.84) (46.66-53.33) (40.00-53.50) (43.75-53.33)
4.30 2.35 3.53 3.54 6.58 5.13
17.471 1.61 19.73±2.96 2l.92±4.13 19.05 t 2.99 18.06 t 1.75 17.07± 1.39
(13.33-22.01) (16.01-23.57) (17.85-29.64) (15.62-26.66) (16.60-23.57) (15.62-22.13)
9.23 15.02 18.84 15.68 9.67 8.15
Taillength 29.00 ±2.24 26.00 ±1.80 25.00 t 1.68 28.00t 2.64 26.00t2.18 27.00±l.93
(26.00-3400) (23.00-29.00) (22.00-27.00) (24.00-32.00) (22.00-2900) (23.00-31.00)
7.81 6.96 6.76 9.48 8.51 7.28
20.93 ± 1.45 21.31 t 1.25 2196 ± 1.74 2183± 192 19.53± 1.68 22.12± 2.11
(18.05-23.61) (19.21-23.61) (19.16-26.26) (17.81-25.83) (17.30-22.41) (18.70-26.52)
6.94 5.86 7.92 8.82 8.62 9.53
80dy diarneter at anus 12.00 t 0.49 12.00 ±0.59 12.00 ±0.59 12.00 ±0.45 12.00 t 1.11 12.00tO.60
(11.00-13.00) (10.00-13.00) (11.00-13.00) (11.00-13.00) (11.00-15.00) (11.00-13.00)
4.03 4.95 4.95 3.76 9.06 5.02
c' 2.3710.19 2.19tO.15 2.10±0.17 2.34 t 0.28 2.09 t 0.26 2.21 t 0.21
(2.01-2.75) (1.91-2.41) (1.83-2.45) (1.92-2.90) (1.46-2.41) (1.76-2.58)
7:93 6.96 8.10 11.76 12.47 9.65
Spicules 20.00± 1.52 18.00 ± 1.19 17.00 ±0.57 19.00±0.94 18.00 ± 1.59 18.00 ± 1.26
(17.00-23.00) (16.00-21.00) (16.00-18.00) (1700-2000) (14.00-20.00) (17.00-21.00)
7.68 6.63 3.30 501 9.00 6.89
Gubennaculum 6.00tO.59 6.00 ±0.75 5.00 tO.55 6.00 ±0.55 6.00±088 6.00:t0.94
(5.00-7.00) (5.00-7.00) (5.00-7.00) (5.00-7.00) (5.00-8.00) (4.00-1.00)
9.55 12.12 10.48 9.36 13.79 17.02
AJJ measurements are in flm, excepr body length. The measurements are given as : arithrnetic mean ± srandard deviation, (minimum - maximum) and
coefficient of variation.
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Fig. 2. Relative location of six isolaleS ofPratylenchus vulnus in
the canonical space.
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from vulva to anus, body diameter at anus) the differ-
ences between populations depend upon the sex under
consideration (the interaction sex x isolate is signifi-
cant). For the remaining characters, differences are not
sex dependent.
The most abundant specimens in the soi! samples are
females. In this srudy, the diffeences founds between
populations depended mainly on whether males or fe-
males were considered. Thus, the discriminatory analy-
sis was made only with females.
Figure 2 shows the relative location of the centroids
for each population in a canonical space. Table 3 pre-
sents correlation values between the original variables
and the canonical axes.
The first canonical axis, which summarizes the main
source of variation (84 %), clearly separa tes American
isolates (Pv WA-A and Pv WA-U) from European iso-
lates. This axis is mosùy related with the characters :
« Post vulvar sac length >1, « a ratio >1 and « body diame-
ter Il. The second cannonical axis (8 %) separates the
Argentinian isolate (Pv WA-A) from the USA isolate
(Pv WA-U) and is related to the characters: « body
lenth Il, « distance between anterior end and nerve ring
and to oesophago-intestinal valve Il. The third axis sep-
Table 3. Correlation among original characters (variables) and canonical axes.
Original character
Body length (mm)
Body diamcter
a
Distance from anterior end to oesophago-intestinal valve
b
Distance from anterior end to nerve ring
Distance from amerior end to valve of median bulb
M.B.
Distance from amerior end to excretory pore
Oesophageal1ength
b'
Stylet length
Conus Jength
m
o
V
Tail1ength
c
Body diameter at anus
c'
Post vulvar sac length
Distance from vulva ta anus
Tail annules
Canonical Canonical Canonical
Axis 1 Axis 2 Axis 3
- 0.22 * - 0.79 - 0.11
* - 0.77 -0.43 0.26
* 0.80 0.02 -0.38
-0.06 * - 0.65 0.23
-0.22 - 0.31 - 0.36
-0.19 * - 0.71 0.37
- 0.17 - 0.51 0.35
- 0.17 - 0.16 - 0.11
0.01 -0.59 - 0.37
0.03 -0.14 * 0.45
-0.24 -0.51 * - 0.53
- 0.50 -0.24 -0.24
-0.47 -0.23 -0.25
-0.18 -0.09 - 0.12
0.34 0.16 -0.00
0.29 - 0.29 0.22
-0.25 -0.26 - 0.28
0.12 -0.39 0.20
-0.52 0.12 0.32
0.22 -0.28 * - 0.46
* - 0.79 -0.12 -0.06
- 0.49 - 0.31 -0.09
0.37 -0.19 -0.25
" !ndicare the rhree highesr absolure values of coefficients of correlation.
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arates one of the Spanish isolates (Pv Ro-S) from the
rest and is related to the characters : (, b' ratio ,), (, body
diameter at anus ,) and (' oesophageal length ,). lt is in-
teresting to note that this axis also separates the Spanish
isolate Pv RO-S from the Spanish isolate Pv AP-S, both
of which are originally from different hosts.
The differences observed between the values of the
morphometrical characters of the studied isolates and
those known for the species, as well as the differences
related to sorne morphological characters suggest that P.
vulnus is a species subject to certain variabüity whose
limits need ta be determined.
There are marked differences between the studied
isolates which should be considered as morphometrical
variants within the species. The differences observed
bet\veen the isolates appear to be related, at least partial-
ly, to their geographical origin and/or hosts. These re-
sults corroborate those of recem studies conducted with
the same isolates (Pinochet el al., 1993, 1994). The flfSt
study shows that the different isolates have a differencial
behavior; agressiveness and reproductive potential in
relation to the same host are different. The second re-
veals the existence of a considerable genetic diversity.
This study shows the existence of a significam in-
rraspecific variability for the morphometrical characters
of P. vulnus.
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